We report the case of a 51-year-old woman presenting with a targetoid rash and pancytopenia after a tick bite. Initial evaluation was notable for severe neutropenia on the complete blood cell count differential, a positive Lyme IgM antibody, and a peripheral blood smear demonstrating atypical lymphocytes. While her pancytopenia was initially attributed to tick-borne illness, peripheral flow cytometry showed 7% myeloblasts, and a bone marrow biopsy confirmed 60% blasts. The patient was ultimately diagnosed with acute myelogenous leukemia, in addition to early, localized Lyme disease. This case highlights the differential diagnosis for pancytopenia, cytopenia patterns for different tick-borne illnesses, the risk of premature closure in internal medicine, and management of Lyme disease in hosts with altered immunity.
INTRODUCTION
Cytopenias can occur in patients with tick-borne illnesses, and development of such illnesses following a tick bite is common in areas of the United States endemic for these diseases. 1, 2 However, the time course and severity of cytopenia differ in the various tick-borne infections, [3] [4] [5] [6] [7] and it is important to consider the differential diagnosis for pancytopenia and to avoid premature closure, 8, 9 even in cases of known tick exposure. Here, we present the case of a woman who presented with a witnessed tick exposure and was found to have pancytopenia, which was initially attributed to a tick-borne illness. Further evaluation revealed an undiagnosed underlying malignancy as the cause of her pancytopenia, which in turn led to questions regarding the appropriate management of her concomitant tick-borne illness.
Case
A 51-year-old woman with a history of fibromyalgia presented with a rash following a tick bite that she sustained while visiting Martha's Vineyard in the summer. The day after finding a tick attached to her right arm, she noticed a tender, erythematous, targetoid rash on her left calf. She presented to a local hospital, where laboratory investigation revealed a white blood cell (WBC) count of 0.7 × 10 3 cells/µL, hemoglobin of 9.6 g/L, and platelet count of 85 × 10 6 cells/µL; the white blood cell differential showed 3% neutrophils, 89% lymphocytes, 7% monocytes, and 1% eosinophils. The tick had been discarded and therefore was unavailable for identification. Doxycycline was initiated. The following day, her pancytopenia persisted and her leukopenia worsened (WBC 0.5 × 10 3 cells/µL, absolute neutrophil count 10 cells/µL). Her pancytopenia was attributed to a tick-borne infection and she was transferred to a tertiary medical center for further evaluation and management On arrival, her temperature was 100 degrees Fahrenheit, heart rate was 105 beats per minute, blood pressure was 125/75 mmHg, with a normal respiratory rate and oxygen saturation. She appeared comfortable and well-nourished, and she had an erythematous, targetoid rash on her left calf. Cardiovascular, abdominal, and neurologic exams were normal. She had no effusions, erythema, or pain associated with any of her joints, and there were no petechiae present. A tick-borne disease panel returned with positive Lyme IgM, and studies were negative for Babesia, Ehrlichia/Anaplasma, and Rickettsia. A manual peripheral blood smear demonstrated poikilocytosis, occasional teardrop cells, thrombocytopenia, atypical lymphocytes, and no neutrophils (Fig. 1) . Studies for HIV, parvovirus B19, Epstein-Barr virus (EBV), Cytomegalovirus (CMV), and blood and urine cultures were negative.
Upon further questioning, the patient endorsed months of malaise, easy bruising, and occasional night sweats. Based on this history and the peripheral blood smear, peripheral flow cytometry was performed, and revealed 7% myeloblasts. A follow-up bone marrow biopsy demonstrated 60% blasts. Ultimately, the patient was diagnosed with acute myelogenous leukemia (AML), in addition to early, localized Lyme disease. She was treated with a 14-day course of doxycycline while receiving induction chemotherapy with a regimen of cytarabine and daunorubicin. She tolerated her antibiotic treatment well and did not develop advanced Lyme disease; she eventually underwent a bone marrow transplant for management of AML.
DISCUSSION
While pancytopenia is known to occur in tick-borne illness, the degree of pancytopenia, in particular neutropenia, in this case would be atypical for this etiology and called for a broader workup. The differential diagnosis for acquired pancytopenia can be divided into systemic and bone marrow causes (Fig. 2) . 10, 11 Systemic causes include infection (in particular parvovirus, HIV, hepatitis, CMV, and EBV), sepsis, medication effect, nutritional deficiencies, alcoholism, and autoimmune conditions such as systemic lupus erythematosus. Bone marrow etiologies can be divided into causes associated with hypocellular or cellular marrow. Causes associated with hypocellular marrow include aplastic anemia and hypoplastic myelodysplastic syndrome, while those associated with cellular marrow comprise hematopoietic disorders (myelodysplastic syndrome, leukemia or lymphoma, or paroxysmal nocturnal hemoglobinuria) and metastatic or granulomatous disease that leads to marrow replacement. 10 Cytopenias from unrelated causes can also combine to present as pancytopenia. The peripheral blood smear is an essential component of the diagnostic workup for pancytopenia, even in cases in which the etiology is thought to be understood. In this case, pancytopenia was initially thought to be due to tick-borne illness, but the blood smear suggested the possibility of malignancy and prompted further testing, which revealed AML. Tick-borne disease can be associated with cytopenias, particularly in Babesia and Anaplasma infections. In a review of 51 patients with babesiosis, anemia and thrombocytopenia were frequent, and 35% of patients experienced neutropenia at some point during their clinical course. 4 Among 44 patients with anaplasmosis, 55% were leukopenic, 36% anemic, and 61% thrombocytopenic. 5 In the same study, among the 62 patients with Lyme disease alone, only 7% were leukopenic, 8% anemic, and 10% thrombocytopenic. 5 Similar results have been found in other cohorts. 3, 7 This suggests that cytopenias associated with Lyme disease alone are relatively rare, and more commonly are present when Lyme disease co-occurs with Babesia and/or Anaplasma infection, which were not present in this case. 7 There is scant literature describing the effects of altered immunity on the course of Lyme disease. In a prospective study of patients with erythema migrans, the rash classically associated with Lyme disease, the 53 patients with underlying hematologic malignancy were more likely to have signs of disseminated Lyme disease and more frequently required antibiotic retreatment than immunocompetent controls. 12 A retrospective study of patients with erythema migrans found that prevalence of IgG and IgM antibodies was similar between patients who were immunocompromised (33 patients) and those who were immunocompetent (75 patients), and there were no differences in the outcomes of early Lyme disease. 13 There was, however, a difference in the location of erythema migrans. Immunocompetent patients were more likely to experience the rash on their lower extremities (69%) than were immunocompromised patients, who had a broader distribution, including the trunk (37%) in addition to lower extremities (33%). There is no standardized antibiotic regimen for treatment of Lyme in an immunocompromised patient. In this case, the medical team elected for a typical treatment course with careful monitoring after consultation with the infectious disease consultant team.
CONCLUSIONS
Pancytopenia is a rare manifestation of Lyme disease and should prompt evaluation for alternate processes, including co-infection with Anaplasma and/or Babesia, or other causes such as hematologic malignancy. Immunocompromised patients may present with different and disseminated manifestations of Lyme disease, and may be more likely to require retreatment, but there is currently no evidence to support a different therapeutic approach.
